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THEORETICAL AND METHODOLOGICAL ASPECTS OF INNOVATIVE ECONOMIC DEVELOPMENT
This article addresses the problem of definition and identification of clusters as localised mesoeconomic systems with fuzzy boundaries that stimulate the development of these systems. The author analyses the influence of the inductive approach to the formation of cluster theory and juxtaposes different typologies of clusters and other types of localised economic systems. The article offers an overview of the existing methodological approaches to the problem of cluster identification and emphasises the major role of institutional dimension in the identification (and functioning) of clusters, especially in comparison to cluster formation theory based on the technological connection of adjacent units. The author comes to a conclusion that, without the inclusion of institutional factors, alongside localising and technological ones (demonstrated through different variables), it is virtually impossible to develop an independent cluster theory, different from the general agglomeration theory. For the first time, a hierarchy of institutions affecting the formation of local economic systems is considered against the background of the identification of institutional levels, whose full development makes it possible to speak of the formation of clusters as most successful mesoeconomic systems. At the same time, the author emphasises that, in economies gravitating towards the market type of organisation, the development of mesoeconomic systems is closely connected to competition for innovative rent. The article outlines the methodology for cluster studies, which makes it possible to consider such relatively new to the regional science phenomena as innovative and "transborder" clusters.
Introduction
It has become common practice to begin any talk on economic clusters with admitting that there is no adequate, universally accepted definition of the cluster. In spite of that, the copious literature on cluster approach is expanding [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] .
L. Markov and M. Yagoltser [7] give a comprehensive overview of overseas research containing substantiated definitions of the cluster. The reviews of cluster typologies and methodology of cluster identification can be found in [4; 10; 13] .
Regarding cluster formation in Russia, a chapter in the CEMI RAS monograph is worth mentioning. It is devoted to the development of mesoeconomic systems [8, pp. 687-700], and surmises that the necessity to use the cluster approach is widely admitted and discussed; however, methodologies of defining clusters on the regional level are non-existent.
This article addresses several issues hampering the formation of the cluster theory; it also substantiates a research methodology for innovative clusters with transborder elements [38] .
We suggest that such a methodology is to meet the conditions as follows: firstly, a workable cluster model is impossible as long as the institutional dimension of cluster formation and functioning is ignored; secondly, in the market-oriented (competitive) socio-economic context sustainable clusters of non-innovative type cannot be viable.
Here, clusters are defined as localized meso-economic systems with fuzzy borders, consisting of interconnected heterogeneous agents and specific local institutions determining the roles of these agents and stimulating innovative development of these systems.
In order to characterize the elements of the instrumental definition of the cluster and the imposed restrictions [6] we suggest putting clusters in an appropriate (institutional) context; review the existing approaches to cluster identification; reveal their limitations, and outline the methodology of innovative cluster research.
The concept of institution needs clarification in the context of economic system. We take institutions as perceptions of the role of agents in social system. Therefore, institutions are not exclusively viewed as external or exogenic factors perform the role of 'the rule of the game', or yet that of mechanisms forcing the agents to abide by the system. Although the concrete manifestations of institutions can be deduced through analysis, it mainly concerns formal North-esque institutions. With the definition of the institution being vague and ambiguous (see Markusen -Lagendijk debate) 1 , the borders of social systems described through the concept of the institution will remain 1 For further details see: [3] .
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blurred. Such fuzziness, however, should be preferred to multiple attempts to classify the variety of mesoeconomic systems in the geo-industrial perspective, vague as it is.
The existing perceptions based on the stimulus-reaction type and behavioural characteristics of agents (their perception of each other) determine the complexity [39, p.1] of the social system, including the cluster.
Lastly, the mesoeconomic system is viewed here as a system of economic agents functioning as vehicles of specific institutions. Following the evolutionists, we consider the meso-level as an institutional ecosystem thus restraining the technological (industrial) basis for classification.
Thus the concept of cluster (as well as of any economic system falling between micro-and macro-levels) is viewed as, and analysed according to, the intensity of three factors: local (geographical), industrial (technological), and institutional. Such an approach is seldom implemented in full because of its complexity. In other words, the approach could be summed up in this way: the institutions are important, but the ways they are mounted into the system are still more important.
Induction and fuzzy definitions as a basis for the descriptive theory of clusters
The section of regional economy dealing with localized economic systems (A. Marshall is assumed to be the founder of the theory) is developing in cycles and is prone to viсissitudes of fashion for terms and concepts. The above does not mean that these systems are not given to changes -on the contrary, as a rule, researchers use an inductive approach to track these changes; further, and they attempt to design a theory that could justify the changes embracing a wide range of phenomena. At the next stage of formalization the new theory abandons its initial specific features, which eventually leads either to a theoretical reduction or to its political escalation, in practice resulting in profanation 2 . Whatever conventional a split, many theories of spatial development are known to have been conceived inductively (for overview see [2] ). This approach could be illustrated by the basics of the theory of industrial districts by A. Marshall and the growth pole theory by F. Perroux. The Standort theories of I. von Thünen or A. Weber, who relied more on deduction, could be viewed as counter-illustrative. It was the Soviet school of economic-geo- 2 In [8, p. 698]: "Regarding the network structure development in Russia, one cannot overlook the urge, traditionally inherent ... in the bureaucracy, to substitute the core of the issue with its profanation. Thus it cannot be ruled out that reports on the forming... of such network structures as clusters, or on the need to do so may hide the desire to get the 'bureaucratic rent' -realistic or potential benefits from clusterization".
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graphical location of production forces (N. Baransky, A. Granberg, et al.) that claimed the deductive (alias scientific) approach to the territorial organization of production. An important feature of the deductive approach is use of the methodology of economic-mathematical modelling, primarily the aggregation and input-output model and systemic approach to the planning of territorial complexes (TIC). Now viewed as traditional, the theory of industrial clusters whose forbearer 3 and promoter 4 was M. Porter [12, с. 205-292] , formed as an inductive theory. In his classical work M. Porter maintains:
"Geographic concentration magnifies the power of domestic rivalry (Emphasis added -T. G.). This pattern is amazingly common around the world... the more localized the rivalry, the more intense. And the more intense, the better".
Ironically, it is also vigorous domestic competition within the state that ultimately pressures domestic companies to look at global markets and toughens them to succeed in them [11, p. 564] .
The methods of quantitative assessment of clustering on the interregional level (USA economy used as an example) claiming the scope of deductive generalization is quoted in Porter [12] .
We maintain that the influence of induction on cluster theory leads to the repercussions as follows:
1. The principal fuzziness of the definition of cluster proceeding from the fuzziness of the underlying concepts ("How do I know the cluster when I see it?") [30] ).
2. The subjective (normative political, or, more precisely, axiological) approach to the concept of cluster as a preferred type of meso-economic system reflecting the conflicting traits of the globally dominant socio-economic system.
As a result, two approaches to defining clusters become apparent. The first one treats the cluster as a generic notion, i. e. a type of local economic systems normative-wise, enjoying the preferred quality of increased competitiveness. In the second case, the cluster is viewed as a specific concept for all types of local production systems; hence different systems are regarded as clusters of different types.
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We adhere to the first point of view, because in the second case the concept of cluster is equalled to a more general notion of local production (economic) system thus rendering the very concept of 'cluster' identical with the concept of 'grouping' and therefore pointless for analysis. For the institutional approach it is the matter of principle. According to A. Shastitko, "applying different approaches to the analysis of the same subject may appear useful for demonstrating the similarities and differences in methods; however, it can hardly yield any unambiguous operational conclusions as to the nature and forms of clusters, and their possible ways of development" [13] .
It is of importance that once clusters are logically differentiated from non-clusters, they are further subdivided into types of clusters. Given the fuzziness of definitions, there is always a risk to treat a non-cluster as a type of cluster. There is also another risk of singling out Italianate districts as specific, pertaining exclusively to Italy, industrial systems, which should not be referred to as clusters (we do not share this point of view). We maintain that, alongside the geographical proximity principle, it is the institutional dimension that underlies the division into clusters and non-clusters. Technological relatedness (industrial profile) or economic efficiency permits a more precise identification of types of meso-economic systems.
Common inductive features of clusters
Inductively, like all other local production systems, clusters consist of multiple juridically independent inter-related agents forming groups and coalitions and various hybrid coordination forms. To tell clusters from other local systems, they are inductively ascribed a set of features typical of more successful economic systems of the given period (as a rule, of the most competitive economies of capitalist type).
In our opinion, the better part of research (starting from Porter [11; 12] ) demonstrates the approach that could be summed up in five major principles 5 :  Firstly, the geographical concentration of the institutions forming the cluster profile;
 Secondly, the competitive basis for the general type of economic activity and competition between companies (creation of a dynamic network of interior suppliers);  Thirdly, cooperation between companies going both vertically and horizontally, alongside the formation of specialized economic and market infrastructure;
 Fourthly, common communication policy (information and advertising strategy) aimed at popularization of the brand;  Fifthly, competence of human resources in a specialized cluster in a given geographical area.
In other words, the concept of cluster should embrace a local production system enjoying all the above mentioned characteristics. The fuzziness and subjectivity of threshold values of multiple indices reflecting the above features create numerous methodological problems. Even with a considerable role of state in local economic systems, (the Silicon Valley phenomenon is worth mentioning here), their commercial subsystem, however, possesses all the necessary features that enable them to incessantly generate commercially successful innovations. This is why most researchers will agree that clusters are dynamic, commercially efficient competitive systems with high innovation potential even in spite of a heavy involvement of the state.
A. Shastitko [13] gives a thorough analysis of variations and groupings of the clusters' features and indicators. He draws attention to the fact that institutional features seldom feature in the characterizations of clusters and, to our knowledge; he is the first to consider clusters in the context of the new institutional economic theory (NIET) 6 . The strength of such an approach may consist in providing a more substantial theoretical basis for clusters through NIET, which views clusters as hybrid forms of transaction coordination. However, in our opinion, it allows a broader treatment of cluster, for hybrid cluster forms inconsistent with the traditional criteria are readily available. Nevertheless, the research methodology in the framework of institutional theoretical platform appears to be quite promising (the treatment of clusters in terms of the theory of the company or the theory of contracts).
Along with the above said, institutional comparative studies (the analysis of specific features of local systems in various institutional environments) have a great potential. Pragmatically, including institutions into cluster research may suggest that in different types of economy homonymous microagents and meso-structures conceal different economic implications. For example, more often than not, special economic zones in Eastern Europe, China, Latin America and Russia have nothing in common but the term per se. Another example: the attempts to abstractly single out Porter-esque clusters in the economies with state-paternalist types of constitution generally lead to the identification of the legacy of territorial-industrial complexes (TIC).
Essential for this study is the hypothesis that it is their institutional nature that makes it possible to foreground clusters against the backdrop of all classes of local industrial systems. The substantiation of the institutional nature of innovative clusters makes it possible to shed light on such phenomena as quasiclusters of post-Soviet era, trans-border international clusters and many others.
Typology of clusters: various approaches
As has been said above, cluster typology basically rests on the technological interdependence (industrial specialization and size), alongside geographical proximity of economic agents. Here we will focus on most worth-while typologies among many, as they give grounds for both assessing the versatility of classifications and judging the depth of research into institutional parameters.
The range of typologies is broad and versatile [7] ; however, they could be reduced to the well-known typology of industrial districts by A. Markusen [30 who proposed to count, apart from the Marshal-lian districts, hub-and-spoke ones and satellite platforms (Fig. 1) .
Marshal-lian districts
Hub-and-spoke districts Satellite platforms Terminological disagreement apart, the important feature of Markusen's typology is that the author regards local vs. non-local embeddedness of industrial groups, and attempts to take this opposition into account in the universal classification 8 . Another merit of this classification is distinguishing a new type of state-anchored districts (they do not feature in the chart above).
Although Markusen finds examples of same-type districts in different national systems, it happens because sticky mixes are highly recurrent. Therefore, her recommendations are aimed at expanding the role of comparative institutional analysis. In particular, this study is very critical of the fashion to use the model of "new industrial districts," particularly in relation to American economy, for which 'hub-and-spoke districts' and 'satellite platforms' are more typical.
According to L. Markov and M. Yagolnitser, E. Marcuse's typology raises questions about the effectiveness of local political initiative and various models explaining the relationship of innovation and territories [7, p. 34 ].
An effective typology of clusters is contained in S. Yammarino and F. McCann [26] . They note that in the framework of spacial economy three implicit abstract types of inter-firm groups have formed ( Table 1) .
The use of the cluster as a specific concept for the analysis of different meso-economic systems is an easily removable flaw in this typology; meanwhile, the typology's worth lies in the fact that it takes us back to the notion of a simple agglomeration as a typical form of meso-economic systems (especially in emerging and post-Soviet economies). Another important feature of the typology is its singling out industrial complexes, which are also partially retained in resource-based and state-run economies. The combination of simple agglomerations and transformed territorial-industrial complexes can be regarded as the prototype of the local economic system of contemporary Russian economy. Including the attitude to the rent in the analysis is crucial, for it opens up the way to a broader institutional assumption and to a typology of economies.
It is a matter of principle for domestic researchers [9, 10] to distinguish between complexes and clusters, because otherwise the former TPC readily fit the definition of cluster ( Table 2 ). As will be seen in the next chapter on the methodology of cluster identification, before 1980-s seminal western research did not focus on this distinction, virtually ignoring the contribution of Soviet experts [19] .
From the normative and practical points of view, these differences may prove very useful in avoiding inappropriate and ineffective lobbying, which attempts to use cluster policy tools for their own purposes 10 . However, it is probably only relevant for policy makers and researchers of transition econo-12 mies. In our opinion, a more relevant question for transition economies is whether the formation of clusters based on the transformation of TPCs is possible in principle, and whether such transformations could be carried out without the participation of leading multinational corporations (MNCs). The nucleus is the accumulation of independent companies in one industry or branch
The nucleus is comprised of the basic group industries within an inter-industrial com- The role of transnational corporations in the formation of clusters quite surprisingly appears to be one of the unexplored aspects, and not for transition economies alone (ironically, nowadays they provide experimental fidelity in mezo-economics).
Experts on transnational corporations highlight the institutional factor in cluster development more clearly, as the clash of TNCs with the institutional environment is easier to document [28] . By and large, the "structural" imperfections of the market were, in fact, the first topics on the neo-institutional agenda. In the diagram (Fig. 2) , symmetric and asymmetric types of the cluster just characterize the type of oligopoly underlying the cluster core. In particular, the asymmetric cluster requires a dominant leader [38] . Fig. 2 . Cluster types viewed through the participation of TNCs [38] This classification [38] stresses the institutional role of TNCs, but the term "cross-border cluster" is used to describe their international engagement in a broader sense, beyond cross-border relations. It is noteworthy that E. Markusen also pays considerable attention to the role of international actors (especially in the satellite platforms model); however, for her, industrial platforms characterize the model of global outsourcing, which is inherently closer to the model of agglomeration or a complex.
Another important property of clusters is their innovative nature. A. Lagendiyk's graph represents the family of "territorial innovation models" (TIM) (Fig. 3) , whose development marks a shift from "interest from spatial and economic contradictions and class-struggle to knowledge-based competitiveness, and to associational approaches, with growing interest to the social and institutional underpinning of the "economic" [27, p. 722].
TIM synthesis of the models of regional innovative development "in which local institutional dynamics plays a significant role" [34, p. 291 ]. In our opinion, the term local production systems (LPS) 11 is more appropriate as a generalizing concept to form typologies; however, this aspect can be the subject of a separate discussion. It is noteworthy that TIM have been developing since the late 1980's, therefore the researchers are primarily interested in the innovative types of local systems (often a technocratic approach to innovations is prevailing, and endogenous sources of competitiveness are considered) 12 . Conceptual models of regional economy have often been criticized for their economic determinism and a tendency to "quickly create a theory". 11 In spite of its recurrence, the term LPS (Fr. -SPL) does not enjoy any authorozed interpretation (probably due to the vagueness of rather general terms local and system). Therefore, there is a possiblity to use the term local economic system to describe various meso-level economic systems relating to the regional science (another branch of meso-economic systems deals with the objects of the theory of industrial markets). In our view, it is a convinient term, because at the macrolevel the accepted term is 'economic systems', (in terms of economic comparative studies), while on micro-level economic systems are firms. 12 The transition from exogenous to endogenous sources of competitiveness is often characterized as the transition from the top-down to the bottom-up development model. 
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Part of the cluster theory criticism derives from the fuzziness of the geographical dimension [32] underlying this or that theory. As shown in the TIM pattern, many of these concepts are hardly identifiable in terms of dimension. The traditional theory of clusters faces the same problem.
More often than not, the concept of geographical proximity is blurred; however, this concept actually distinguishes the cluster from network analysis 13 . R. Boshma argues that, firstly, for economies' functioning various forms of proximity are of importance (geographical proximity not being a defining form); and secondly, there are problems of excessive proximity, which are manifested in a variety of lock-ins and can hinder innovation [17] . Geographical (spatial) proximity is considered by them as a complementary factor in the formation of organizational, social, institutional and finally, cognitive proximity (Table 3) . Discussing the role of institutional factors, R. Boshma actually means the aggregate of organizational, social and institutional proper ones in the core sense of the word "proximity" [17, p. 68] . The organizational aspect assumes the established perceptions and beliefs of the level of opportunism and the need for control. The social aspect reflects primarily informal relationships between agents at the micro-level, i. e. the level of trust, on which the quality of communication depends (willingness to share implicit knowledge). The North-esque institutional dimension characterizes the institutional environment on the macro-level (codes of conduct).
However, as we can see, even the most successful modern typologies of clusters (and local production systems) are based primarily on geographical and technological principles of classification, and only in rare cases a separate institutional component is highlighted.
As geographical proximity is rather a trivial (if by far not unambiguous) factor, the vast majority of existing technical approaches to the identification of clusters is based on the analysis of technological links.
Cluster analysis has been far from a new topic in research since the postwar years. To quote a landmark review of the work by Chamanski S. and L. Ablasa on the identification of clusters and complexes, this to this day has not lost its relevance [19, p. According to Chama ski S. and L. Balsa's take on clusters, the latter are devoid of geographic (spatial) dimensions. It is noteworthy that in the research literature, this view of the cluster is very common, as it most readily lends itself to quantified analysis [14] . More precisely, the spatial dimension, as it were, is present by the level of aggregation (of geographical dimension), for which a corresponding table of the MPS is compiled (as a rule, it is the level of a country) 14 . Local production systems "suspected" of belonging to clusters are usually selected on the basis of the analysis of the above normal employment by the sector, as well as the correlation between sectors, based on MPS. Since the scope of this article does not allow us to consider the diversity of methods for the identification of clusters, here in Table 4 we present only the general approaches, each consisting of many individual techniques and combinations. Some of them may partially solve the fundamental problem of taking into account the barely formalizable and measurable parameters, but so far they have not been applied to Russian economy (probably due to the lack of a reliable MRD base). Obviously, Porter was familiar with the literature, in which clusters and complexes were analysed at the industry level; therefore he chose the concept of cluster reflecting the phenomenon of geographical concentration of the most successful companies in the framework of the "diamond of national competitive advantage."
Conceptually, Porter's take on clusters has two main distinctive features: first, clusters, although considered at the industry level, are, in fact, disaggregated to the level of firms and organizations, and secondly, in spite of being tools for national competitiveness, clusters are localized on the regional level (actually, confined to the area covered by several nearby agglomerations). The presence of an oligopolistic structure serves as prerequisite for this analysis, the central focus on the competitiveness of intercompany cluster chains being its result. This approach corresponds well with the level of regional policy, which allowed Porter and his followers to deploy the "Harvard" project on clusters and competitiveness. The enhanced vagueness of the concept of cluster, for which it is subjected to criticism in scholarly literature, is, however, the downside of the otherwise popular Harvard approach 15 . This is not surprising, since Porter's concep-tual course went contrary to the rather long tradition of quantitative analysis of complexes and clusters based on the MPS, but met the needs of polititians.
In response to the criticism on the lack of quantitative methods and abuse of fuzzy concepts, Porter developed a method for the quantitative identification of clusters in several stages. According to Porter, regional economies are comprised of three types of sectors (Table 5) . He draws a boundary between clusters and other types of meso-economic systems as follows [37] . According to Porter, clusters differ from the model of global outsourcing and vertical integration. Obviously, Porter recommends focusing on the segment of tradable (export) goods, within which traded clusters are formed, since they are the drivers of growth, productivity and innovation.
Harvard-style cluster analysis is most common on micro-level and, as a rule, is formalized in case studies. This method of accumulating empirical evidence apparently inherits all the weaknesses of phenomenological approach; it is not immune to mistakes of types I and II; however, against the background of initial vagueness of the theory, it is consistent with the practical needs of the regional policy.
Here again we are faced with a typical trap in cluster studies -the gap between the conceptual framework of clusters on micro-and macro levels and quantitative methods of their identification on meso-and macro-levels. Quantitative methods are chiefly based on the correlational analysis of "inputoutput" tables and the subsequent data processing with the use of statistical factor analysis.
Institutional variables of clustering
It is appropriate to characterize any localized economic system by three enlarged factors: localization, technological level and institutions. Each factor may be composed of a complex combination of variables. Moreover, as has been shown in [17] , the variables can influence each other both positively and negatively (Table 6 ). It is the negative correlations that are significantly underestimated (it is noteworthy that the exclusion of institutions from the analysis reduces the number of possible combinations) [6] . Note: this matrix is formed of two symmetrical matrices. Table 7 shows the possible interpretation of the institutional factor. In our opinion, in a dense network of institutional levels, there are configurations confirming the possibility of cluster formation in our interpretation. In our classification, meta-institutions reflect the influence of old institutional traditions and relate to cultural studies (least formalizable) variables.
The concept of "formalizability" of institutions shows the ability of agents at least to roughly assess the balance of costs and benefits from the use of this institution. As a rule, the agents have an adequate understanding of the direct action law (especially when it comes to precise quantitative criteria of encumbrance and sanctions). It is more difficult to determine the impact of formalized rules (for example, in respect of corruption rent when necessary resources are allocated), as results from a higher level of uncertainty.
There exists quite an extensive literature devoted to the study of internal, locally specific institutions that form within clusters. Among the institutional variables of local cluster development the concepts of cooperation and partnership [trust] [34, p. 291 ] are most recurrent. It is the presence of such locally specific institutions that, in our view, makes it possible to correctly identify the cluster in agreement with the suggested definition. Examples of such institutions could be found in the forms of trust in contractual relations between firms, local business reputation, vision of professional standards, the collective perception of the role of authorities and other organizations [6] .
The proposed scheme suggests that the localized meso-economic systems evolutionize from simple agglomeration to innovation clusters with cross-border participation. Favourable state and institutional metainstitutions and those of national level provide conditions for their formation. Moreover, for simple agglomerations institutional and technological dimensions are usually not crucial (for business networks, it is localization that is not a matter of principle) If the conditions are met, the presence of a cluster can be confirmed by the presence of locally-specific institutions.
In general, ""Thus, it is implied that the understanding of institutions, which at present revolves to a large extent around single-typed and singlelevel units, needs to be developed further towards multi-level and multi-unit phenomena" (Emphasis added -T. G.) [39, p. 5] .
Instead of a conclusion
In the context of cluster studies two major positive tasks come forth: the identification and modelling of clusters. Normative-wise, there is a twofold challenge: promotion and formation of clusters.
At its present stage, the theory's attempts of modelling lead to the emasculation of essentially "fuzzy" definition of cluster. In our view, this issue is related to the difficulty of formalization of institutions which earmark clusters among other types of local economies 16 . Available models, as a rule, can identify technological forms of exchange on the basis of aggregate data (sometimes intangible), and estimate the localization coefficients; however, they are ineffectual in the analysis of aggregate institutionalized factors. The traditional approach to the understanding of clusters is based on the theory of competitiveness and the national level of aggregation of economic data. Most of the acknowledged cluster typologies have been elaborated for developed capitalist economies (of liberal, socio-corporate or corporatepaternalistic type) [5, p. 101-102] .
That entails the question whether the complexity of economic, social an institutional factors and processes that explain the dynamics of clusters can be reduced to the concept of competitiveness. [32, p. 14] The purpose of developing the theory and methodology of cluster identification consists in introducing an institutional dimension to the geographic and technological approaches in the cluster characterization [6] .
The basic hypothesis is that not every social and economic system allows the creation of mesa-economic systems that meet the accepted definition of the cluster. The strong assertion is that the main feature of cluster formation is the presence of locally specific institutions formed by the clusters.
This approach, in our view, can, on the one hand, explain the possibility of cross-border clusters, (Medicon Valley, for example); on the other hand, it makes it clear why there is no qualitative cluster formation in transitive postSoviet economies and accounts for the role of transnational corporations in the development of clusters.
